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WHAT IS CLAIMED IS: 



^y^^l 1 . A DNA segment encoding a MURF-1, MURF-2 or MURF-3 polypeptide. 

5 2. The DNA slgment of claim l^wherein the MURF-1, MURF-2 or MURF-3 
polypeptide mnurine. 

3. The DNA segmejit of claim ^wherein the MURF-1 polypeptide has the sequence 
of SEQ ID NO:2, the MURF-2 polypeptide has the sequence of SEQ ID NO:4, 
10 and the MURF-3 polypeptide has the sequence of SEQ ID NO:6. 



4. The DNA segmiit of claimj^jvherein the MURF-1 DNA segment has the 
sequence of SEQ ID NO: 1, the MURF-2 DNA segment has the sequence of SEQ 
ID NO:3, and the MURF-3 DNA segment has the sequence of SEQ ID N0 5. 



15 

5 . The DNA segment of claim-therein the DNA segment is positioned under the 
control of a promoter. 

6. The DNA segment W claim 5, wherein the promoter is not a native MURF-1, 
ffl 20 yJ^J MURF-2 or MURF-il coding region. 



The DNA \egment of claim A_wherein the MURF-1, MURF-2 or MURF-3 
coding regi^feene is positioned in reverse orientation to the promoter, thereby 
capable of exjkessing an antisense product. 



25 



8. The DNA segment of claim 5, further comprising a polyadenylation signal. 

9. The DNA segment of claim 5, further comprising an origin of replication. 

10. The DNA segment of claim 9, wherein the vector is a viral vector. 
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11. The DNA segment of claim 10, wherein the vector is a non-viral vector. 

12. A host cell comprising a DNA segment that encodes a MURF-1, MURF-2 or 
MURF-3 polypeptide, wherein said DNA segment comprises a promoter 
heterologous to the AlUMM, MURF-2 or MURF-3 coding region. 

13. The host cell of claim 12, further defined as a prokaryotic host cell. 

* 

14. The host cell of claim 1 2, further defined as a eukaryotic host cell. 

15. The host cell of claim 12, wherein the MURF-1, MURF-2 or MURF-3 
polypeptide MnAirine. 

1 6 . The host cell of claim 14, wherein the host cell is a secretory cell . 



The host cell of claiW 15^herein the MURF-1 polypeptide has the sequence of 
SEQ ID NO:2, the MURF-2 polypeptide has the sequence of SEQ ID NO:4, and 
the MURF-3 polypeptide has the sequence of SEQ ID NO:6. 



A method of using a (host cell comprising an expression cassette comprising a 
polynucleotide encodilg a MURF-1, MURF-2 or MURF-3 polypeptide and a 
promoter active in said\ host cell, said promoter directing the expression of said 
polypeptide, said methid comprising culturing the host cell under conditions 
suitable for the expressio| of the MURF-1, MURF-2 or MURF-3 polypeptide. 

An isolated nucleic acid segment comprising at least 15 contiguous nucleotides of 
SEQ ID NO:l, SEQ ID NO.3 or SEQ ID NO:5. 
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The isolated \oKereic acid segment of claim 19, wherein said segment is 15 
nucleotides in length. 
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The isolated nucjeic acid segment of claim 19, wherein said segment is 20 
nucleotides in length. 

22. The isolated nu;leic acid segment of claim 19, wherein said segment is 25 
nucleotides in le igth. 

23. The isolated nulleic acid segment of claim 19, wherein said segment is 30 
nucleotides in ler gth. 

24. The isolated nucleic acid segment of claim 19, wherein said segment is 35 
nucleotides in length. 

25. The isolated nucleic acid segment of claim 19, wherein said segment is 50 
nucleotides in length. 

26. The isolated nucleoid segment of claim 19, wherein the number of contiguous 
nucleotides is 2C 




27. The isolated 

nucleotides is 25. 



nucleic acid segment of claim 19, wherein the number of contiguous 



nucleic acid segment of claim 19, wherein the number of contiguous 



28. The isolated 

nucleotides is 30 



29. The isolated nuclejc acid segment of claim 19, wherein the number of contiguous 
nucleotides is 35. 

30. The isolated nuclei^ acid segment of claim 19, wherein the number of contiguous 
nucleotides is 50. 
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31. An isolated nucjleic 
that hybridizes 
SEQIDNO:5, 



or 



32. The isolated 
replication. 



ic acid segment of from 14 to about 888 nucleotides in length 
o the nucleic acid segment of SEQ ID NO:l, SEQ ID NO:3 or 
complements thereof, under standard hybridization conditions. 



nucleic acid segment of claim 31, further comprising an origin of 



33. The isolated nijcleic acid of claim 31, wherein said isolated nucleic acid is a viral 
vector selected from the group consisting of retrovirus, adenovirus, herpesvirus, 
vaccinia virus, Doxvirus, and adeno-associated virus. 

34. The isolated m|cleic acid of claim 31, wherein said nucleic acid is packaged in a 
virus particle. 



The isolated 
liposome. 



nucleic acid of claim 31, wherein said nucleic acid is packaged in a 



A nucleic api 
nucleic acid 
nucleic acid 
complements 




taction kit comprising, in suitable container means, an isolated 
legment that hybridizes under high stringency conditions to the 
sequence of SEQ ID NOT, SEQ ID NO:3 or SEQ ID NO:5, or 
thereof. 



37. The kit of cla m 36, further comprising a detection reagent. 

38. The kit of dim 36, wherein said detection reagent is a detectable label that is 
linked to saidpucleic acid segment. 



39. The kit of dim 36, wherein the nucleic acid segment comprises a contiguous 
sequence fron} SEQ ID NO:l, SEQ ID N0 3 or SEQ ID NO:5, or complements 
thereof. 
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40. The kit of claim 
sequence from 
thereof. 



36, wherein the kit comprises pair of primers for amplifying a 
SEQ ID NO:l, SEQ ID NO:5 or SEQ ID NO:5, or complements 



41. A composition 
includes a coni 
SEQIDNO:6 



comprising a purified MURF-1 or MURF-2 protein or peptide that 
iguous amino acid sequence from SEQ ID NO:2, SEQ ID NO.4 or 



42. A purified MLTRF protein having the amino acid sequence of SEQ ID NO:2, SEQ 



ID NO: 4 or 



SEQ ID NO:6. 



43. 



A recombinint MURF-1, MURF-2 or MURF-3 protein or peptide prepared by 
expressing ;i DNA segment that encodes a MURF-1, MURF-2 or MURF-3 
protein or jeptide in a recombinant host cell and purifying the expressed 
MURF-1, MJRF-2 or MURF-3 protein or peptide away from total recombinant 
host cell components. 



44. An isolated 
comprising' 
NO:2, SEQ 



peptide of between about 10 and about 50 amino acids in length, 
Contiguous amino acid sequence from the sequence of SEQ ID 
IDNO:4orSEQIDNO:6. 

of claim 44, wherein said peptide is about 10 amino acids in length. 



45. The peptide 



46. The peptide of claim 44, wherein said peptide is about 1 5 amino acids in length. 

47. The peptide If claim 44, wherein said peptide is about 20 amino acids in length. 

48. The peptide If claim 44, wherein said peptide is about 25 amino acids in length. 

49. The peptide df claim 44, wherein said peptide is about 30 amino acids in length. 
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The peptide of :laim 44, wherein said peptide is about 50 amino acids in length. 



51. An antibody 
epitope from S 



composition that binds to a protein or peptide that includes an 
Q ID NO:2, SEQ ID NO:4 or SEQ ID NO:6. 



52. The antibody 
comprises 



composition of claim 51, wherein the antibody composition 
monoclonal antibodies. 



53. The antibody 
operatively 



54. The antibody 

group consisting 



55. The antibody 
polyclonal 



composition of claim 51, wherein antibodies of the composition are 
attached to a detectable label. 



omposition of claim 53, wherein the label is selected from the 
of a fluorescent label, a chemiluminescent label, a 
elcetroluminesbent label, a radiolabel and an enzyme. 



composition of claim 51, wherein the antibody composition is 



56. A hybri 

immunologic^ 




57. An 

that binds to 



immunodetection kit comprising, in suitable container means, a first antibody 
MURF-1 MURF-2 or MURF-3 protein or peptide. 



59. The kit of cla 
for the first 



cell that produces a monoclonal antibody that binds 
ly to MURF-1, MURF-2 or MURF-3. 



58 The kit of cla: m 57, wherein the first antibody comprises is a detectable label. 



anti 



m 57, further comprising a second antibody that has binding affinity 
body, the second antibody comprising a detectable label. 



60. The kit of clai m 57, wherein the first antibody is bound to a solid support. 
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61. 



A method for deVecting alterations in MURF-1, MURF-2 or MURF-3 function in 
a cell comprising assessing the structure or expression level of a MURF-1, 



MURF-2 or MURF-3 polypeptide 



5 62. The method of c 



lim 61, wherein assessing comprises determining the structure of 



a MURF-1, MUT F-2 or MURF-33 gene. 



63. The method of c 
3 gene. 



64. The method of cljaim 
MURF-2 or 



im 62, comprising Southern or Northern analysis of a MURF-1, 
MUfcF-3 transcript or gene. 



65. The method of 
MURF-1, MURI 



66. The method o 

MURF-3 transcfipts 



claim 65, comprising Northern analysis of MURF-1, MURF-2 or 



67. The method of 
MURF-3 protei^i 

68. The method of 



70. A method for 



aim 62, comprising sequencing a MURF-1, MURF-2 or MURF- 



aim 61, wherein assessing comprises determining the level of a 
or MURF-3 protein or transcript in the cell. 



claim 65, comprising immunodetection of MURF-1, MURF-2 or 
levels. 



laim 67, wherein immunodetection comprises ELISA. 



25 69. The method of c laim 67, wherein immunodection comprises Western blot. 



increasing MURF-1, MURF-2 or MURF-3 activity in cell 
comprising administering to the cell with an expression construct comprising a 
MURF-1, MURF-2 or MURF-3 coding region under the control of a promoter 
active in the eel 
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75. 



71. The method of claim 70, wherein the promoter is myosin light chain-2 promoter, 
alpha actin p omoter, troponin 1 promoter, Na + /Ca 2+ exchanger promoter, 
dystrophin promoter, creatine kinase promoter, alpha7 integrin promoter, brain 
natriuretic peptide promoter, alpha B-crystallin/small heat shock protein 
promoter, alph i myosin heavy chain promoter and ANF promoter. 

72. The method o ' claim 70, wherein the host cell is cardiomyocyte. 

73. The method \>f claim 70, wherein the expression construct is a viral expression 
construct. 



74. The method 
a viral particl 



of claim 73, wherein the viral expression construct is encapsulated in 



The meth( 
the grouj 
herpesvirus, 



Df^aim 73, wherein the viral expression construct is selected from 
consisting of retrovirus, adenovirus, adeno-associated virus, 
>olyoma virus, vaccinia virus, and poxvirus. 

of claim 70, wherein the expression construct is a non-viral 



76. The method 
expression construct 

77. The method \>f claim 76, wherein said expression construct is encapsulated in a 
liposome. 



25 78. A method of 
binding activi 



;creening a candidate substance for MURF-1, MURF-2 or MURF-3 
y comprising: 



(i) providing a MURF- 1 , MURF-2 or MURF-3 polypeptide; 

(ii) contaclng the MURF-1, MURF-2 or MURF-3 polypeptide with the 



candidate substance; and 
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(iii) determining the binding of the candidate substance to the MURF-1, 
MURF-2 cir MURF-3 polypeptide. 



79. The method of cla 



m 78, wherein the assay is performed in a cell free system. 



80. The method of claim 78, wherein the assay is perfomed in a cell. 



81. The method of cla m 78, wherein the assay is performed in vivo. 



10 82. A method of 

or MURF-3 levels 



screening a candidate substance for an effect on MURF-1, MURF-2 
in a cell comprising: 



a cell that expresses MURF-1, MURF-2 or MURF-3 
polypeptide; 

MUR\E>p-polypeptide level. 



(i) providing 



(ii) contacting lha cell with the candidate substance; and 

(iii) determi/ir g th]e effect of the candidate substance on MURF-1, MURF-2 



or 



83. A method of scree ning a candidate substance for an effect on MURF-1, MURF-2 
or MURF-3 expression in a cell comprising: 



de; 



(i) providing 
polypepti 

(ii) contacting 

(iii) determinin; 
orMURF 



a cell that expresses MURF-1, MURF-2 or MURF-3 



the cell with the candidate substance; and 
the effect of the candidate substance on MURF-1, MURF-2 
mRNA levels. 
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84. A method of scree ling a candidate sustance for an effect on MURF-1, MURF-2 
or MURF-3 interaction with microtubles comprising: 



108 



25053203.1 



# 



(ii) contacting 
MURF-3 

(iii) assessing 



)0 



microtubule 



wherein a chang< 
microtubule composition 
candidate subst 
interaction 



The method of c 



the microtubule composition with MURF-1, MURF-2 or 
lypeptide in the presence of the candidate substance; and 
the interaction of MURF-1, MURF-2 or MURF-3 with the 
composition in the presence of the candidate substance, 



in the interaction of MURF-1, MURF-2 or MURF-3 with the 
, as compared to the interaction in the absence of the 
ince, indicates that the candidate substance modulates the 
of Ml|JRF-l, MURF-2 or MURF-3 and microtubules. 



aim 84, wherein step (ii) is performed in a cell free system. 



The method of c aim 84, wherein step (ii) is performed in a cell. 

The method of claim 84, wherein step (ii) is performed in vivo. 

The method of ,61 aim 84, wherein step (iii) comprises a cosedimentation assay. 

IF 



A method for scijeemng 
or MURF-3 



a candidate substance for an effect on MURF-1, MURF-2 
homjodimerization comprising: 



(i) providing 

(ii) contactini 

(iii) determinin; 
orMURI 



A method of scr 
or MURF-3 dire 



a MURF-1, MURF-2 or MURF-3 polypeptide composition; 
; the composition with the candidate substance; and 
g the effect of the candidate substance on MURF-1, MURF-2 
3 homodimerization. 



ening a candidate substance for an effect on MURF-1, MURF-2 
ted glutamic acid modification of microtubules comprising: 



(i) providing! a cell that expresses MURF-1, MURF-2 or MURF-3 
polypeptide; 
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(ii) contacting 

(iii) determining 



t le 



cell with the candidate substance; and 
the effect of the candidate substance on glutamic acid 
modification of microtubules. 



A method of screening a candidate sustance for an effect on MURF-1, MURF-2 
or MURF-3 stabilization of microtubles comprising: 

(i) providing a microtubule composition; 

(ii) contacting/ the microtubule composition with MURF-1 or MURF-2 
polypeptide in the presence of the candidate substance; and 

(iii) assessing the stability of the microtubule composition in the presence of 
the candi late substance, 

wherein a change in the stability of MURF-1, MURF-2 or MURF-3 with the 
microtubule composition, as compared to the stability in the absence of the 
candidate sub^Qe, indicates that the candidate substance modulates the stability 
microtubule: 




non 



A transgenic 
or MURF-3 encoding 
the MURF-1, 
a heterologous 



i-human mammal, cells of which comprise a MURF-1, MURF-2 
nucleic acid segment integrated into their genome, wherein 
MURF-2 or MURF-3 encoding nucleic acid is under the control of 
Dromoter. 



The transgenic 
promoter. 

The transgenic 
muscle specifi 



mammal of claim 92, wherein the promoter is a tissue specific 



mammal of claim 93, wherein the tissue specific promoter is a 
promoter. 



The transgeniclmammal of claims 94, wherein the muscle specific promoter is is 
selected from tie group consisting of myosin light chain-2 promoter, alpha actin 
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98. 



promoter, trope 
promoter, creatine 
peptide promoter, 
crystallin/small 



nin 1 promoter, Na + /Ca 2+ exchanger promoter, dystrophin 
kinase promoter, alpha7 integrin promoter, brain natriuretic 
myosoin heavy chain promoter, ANF promoter, and alpha B- 
lieat shock protein promoter. 



96. The transgenic 



nammal of claim 92, wherein is said mammal is a mouse. 



A method of trtfatini 
MURF-3 activi] 
MURF-3 activi 



The method o 
activity comprises 
comprises a 
polypeptide 
directing the 



ig cardiac failure comprising increasing MURF-1, MURF-2 or 
:y in a cardiac cell, wherein said increased MURF-1, MURF-2 or 
;y stabilizes microtubules and/or intermediate filaments. 



claims 97, wherein increasing MURF-1, MURF-2 or MURF-3 
contacting said cardiac cell with an expression cassette that 
polynucleotide encoding a MURF-1, MURF-2 or MURF-3 
a promoter active in said cardiac cell, wherein said promoter 
expression of said polypeptide. 



a id 



qqfcran 



99. The methocjfjfciaim 98, wherein said promoter is a cardiac specific promoter. 



100. The method 



of claim 98, wherein contacting comprises intravenous or intraarterial 
administratio l of a vector comprising said expression cassette. 



101 . A method of Modulating MURF-1, MURF-2 or MURF-3 activity in a cell 

comprising administering to said cell an agent that modulates MURF-1, MURF-2 



and/or MURF 



3 activity. 



105i The method of claim 101, wherein said agent inhibits MURF-1, MURF-2 or 
MURF-3 activity. 



1 03 . The method off claim 1 0, wherein said agent is a small molecule. 
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104. The method of 
hybridizes to 



laim 102, wherein said agent is an antisense molecule that 
to MJURF-1, MURF-2 and/or MURF-3 transcripts. 



105. The method of claim 102, wherein said agent is a ribozyme molecule that cleaves 
MURF-1, MURH-2 and/or MURF-3 transcripts. 
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1 06. The method of claim 101, wherein said agent enhances MURF- 1 , MURF-2 or 
MURF-3 activity. 

107. A method of blocking MURF-1 , MURF-2 or MURF-3 expression in a cell 
comprising administering to said cell an agent that inhibits transcription or 
translation of MURF-1, MURF-2 and/or MURF-3. 



108. A method of increasing 
comprising 
translation 



109. A method of sc 



MURF-1, MURF-2 or MURF-3 expression in a cell 
administering to said cell an agent that promotes transcription or 
1, MURF-2 and/or MURF-3. 




reening a candidate sustance for an effect on MURF-1, MURF-2 



or MURF-3 interaction with intermediate filaments comprising: 



(i) providing 

(ii) contactih 
or 

(iii) assessin 



an intermediate filament composition; 
ig the intermediate filament composition with MURF-1, MURF-2 
MUE1F-3 polypeptide in the presence of the candidate substance; and 

the interaction of MURF-1, MURF-2 or MURF-3 with the 
intermediate filament composition in the presence of the candidate 
substande, 
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wherein a charLe in the interaction of MURF-1, MURF-2 or MURF-3 with the 
intermediate filkment composition, as compared to the interaction in the absence 
of the candidate! substance, indicates that the candidate substance modulates the 
interaction of MURF-1, MURF-2 or MURF-3 and intermediate filament. 
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1 10. The method of daim 109, wherein step (ii) is performed in a cell free system. 



111. The method of 



112. The method of 



:laim 109, wherein step (ii) is performed in a cell. 



;laim 109, wherein step (ii) is performed in vivo. 



10 114. The method 

desmin, vimen 



115. A method 
heterodimeil 



113. The method of claim 109, wherein step (iii) comprises a cosedimentation assay. 



oflclaim 109, wherein said intermediate filaments are one or more of 
in and cytokeratin. 




eening a candidate substance for an effect on MURF 
comprising: 



(i) providi lg two or more of a MURF-1, MURF-2 or MURF-3 polypeptide 
compos ition; 

(ii) contact ng the compositions with the candidate substance; and 

(iii) determiiing the effect of the candidate substance on the 
heterodimerization of two or more of MURF-1, MURF-2 or MURF-3. 

\ 
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